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Description 

The present invention relates generally to the 
field of immunoconjugates and, more particularly, to 
the use of innmunoconjugates to deliver biological re- 5 
sponse modifiers to target tissue sites. The invention 
also relates to the treatment of cancer with conju- 
gates of monoclonal antibodies (MoAbs) and biologi- 
cal response modifiers such as Tumor Necrosis Fac- 
tor (TNF). 10 

Biological response modifiers exhibit a variety of 
effects upon a number of cell types. Mammalian cells 
produce a constellation of lymphokines and cytokines 
to maintain homeostasis at the cellular level. In addi- 
tion, In response to a variety of stimuli, mammalian is 
celts can produce and secrete a host of protein prod- 
ucts. At physiologic or in pharmacologic concentra- 
tions, biological response modifiers such as IFN-a, 
IFN-p. IFN-Y, IL-1 - lL-7, TNF-a and TNF-p can all 
have potent cytotoxic effects. Tumor Necrosis Factor 20 
(TNF) Is one of a number of biologic response modi- 
fiers which have pleotrophic effects. The term TNF 
was derived from the initial observation that TNF 
caused necrosis of Meth A murine sarcoma. The anti- 
tumor effects of TNF have been demonstrated on a 25 
number of animal and human tumor cells in vitro and 
in vivo. Recombinant human TNF has been shown to 
cause tumor necrosis of sarcoma, adenocarcinomas, 
and melanomas. TNF has divergent effects on cell 
growth, causing antrgrowth effects on some cell lines, 30 
no effect (i.e.. less than 5% cytostasis or cytotoxicity) 
on other lines, and growth enhancement of other 
cells. TNF may also increase bone-resorption and en- 
hance pro-coagulant activity of endothelial cells. The 
mechanism(s) of these pleotrophic effects is not conv 35 
pletely understood. While IL-1, another biological re- 
sponse modifier, shares some biological properties 
with TNF, IL-1 has many properties which differ from 
those of TNF. 

However, in order for a biological response modi- 40 
fier to exert an effect on a cell, the biological re- 
sponse modifier must reach the target cell at a con- 
centratbn sufficient to cause the desired effect. 

Upon the recent discovery of biological response 
modifiers and the elucidation of the plethora of ef- 45 
fects caused by them, great expectations were gen- 
erated that a cure for hard to treat diseases such as 
cancers was imminent This, however, has not proven 
to be the case. One hindrance may be the inability to 
supply a sufficient quantity of the biological response 50 
modifier to the target tissue or cell to effect its action. 
When drugs or other cytoactive agents are adminis- 
tered to an individual, many, if not all, are diluted in the 
host body and are, to a certain extent, metabolized by 
the host tissues. Thus, in many cases these cytoac- 55 
tive agents must be administered in much higher 
amounts than are necessary to achieve the desired 
effects in order to account for the dilution, absorption. 
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and metabolism by non-target tissues. 

Cancer is one of the leading causes of mortality 
and morbidity in the Western world. There are many 
different types of cancer, each with its own character- 
istics, l-lowever, cancers share at least one character- 
istic in common, they involve defects in the cellular 
growth regulatory process. Breast cancer and cervh 
cal cancer are two of the leading causes of death from 
malignancy in women in the Western world. Melano- 
ma is a highly metastatic disease affecting both sexes 
and Is almost uniformly fatal within five years of diag- 
nosis. Surgical removal of localized malignancies has 
proven effective only when the disease has not 
spread beyond the primary lesion. Once the disease 
has spread, the surgical procedures must be supple- 
mented with other more general procedures to erad- 
icate the diseased or malignant cells. Most of the 
commonly utilized alternative therapeutic modalities 
such as irradiation or chemotherapy do not confine 
their effects solely to the tumor celts and, although 
they have a proportionally greater destructive effect 
on malignant cells, often affect normal cells to some 
extent. 

Many tumors or cancer cells express membrane- 
bound or cytoplasmic antigens or antigenic determi- 
nants which are either expressed very weakly or not 
at all by normal cells. Some tumor cells express anti- 
gens also found in or on embryonic celt types but are 
not expressed by normal cells of a mature animal. 
These abnormally expressed antigens are known as 
tumor-associated antigens (TAA). The TAA are spe- 
cific in that white a particular antigen may be ex- 
pressed by more than one tumor, it is usually ex- 
pressed by all or most cells of the particular tumors 
which express it. A tumor celt may express one or 
more TAA. These tumor-associated antigens may be 
expressed on the surface of the cell (cell surface an- 
tigen), may be secreted by the tumor cell (secreted 
antigens) or may remain inside the cell (intracellular 
antigen). White membrane-bound or cell-surface an- 
tigens are believed to play a major role in the interac- 
tion between tumor cells and the hosfs immune sys- 
tem, cytoplasmic antigens are also useful for monitor- 
ing neoplasia since these antigens are often shed in 
large amounts by the tumor cells. 

The presence of these tumor-associated anti- 
gens has been utilized to detect, diagnose and local- 
ize tumors in animals and man. In some cases, the 
presence of tumor-associated antigens has allowed 
the targeting of specific drugs and treatment means 
specifically to the tumor celts. 

Antibodies are proteins normally produced by the 
immune system of an animal in response to foreign 
antigens orantigenic determinants. Antibodies bind to 
the specific antigen to which they are directed. Mono- 
clonal antibodies (MoAbs) directed to specific anti- 
gens or antigenic determinants may be prepared in 
large quantities. Monoclonal antibodies to tumor as- 
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sociated antigens localize in tumors after systemic 
administration to patients with cancer. This powerful 
property has been successfully utilized to carry 
drugs, toxins or radioisotopes directly to tumors. 

One method of targeting chemotherapeutic 
agents to tumor cells and to diminishing their effects 
on normal cells has been made possible with the de- 
velopment of antibodies and. more preferably, MoAbs 
directed against antigens on the tumor cells which do 
not occur on normal cells. 

Antibodies, coupled to drugs, have been used as 
a delivery system by which the drug is targeted to a 
specific tumor cell type against which the antit>ody is 
directed. Antibodies may also be coupled to toxins 
and thus act as a delivery system to target the toxins 
directly to specific tumor cells. A particular advantage 
of the use of an antibody coupled to a drug or toxin 
as a delivery system to target the drug or toxin to the 
specific tumor is the ability to concentrate the drug or 
compound at the desired site. Without a specrfic tar- 
geting delivery system, compound administered to an 
individual will be dispersed throughout the entire host 
body and, therefore, the concentration reaching the 
desired target site will be much diluted. Use of an an- 
tibody targeting system will cause the administered 
compound attached or conjugated to the antibody to 
be bound to. or brought in close proximity to, the cells 
at the targeted site. Since the antibody-conjugated to 
the administered compound binds to the targeted 
cells at a higher rate than to other (i.e.. normal cells), 
the compound is concentrated at the target site. 

The linking of cytotoxic agents to antibodies to 
make "immunotoxins" has been reported. Of particu- 
lar Interest have been immunotoxins of monoclonal 
antibodies conjugated to the enzymatically active 
portions (A chains) of toxins of bacterial or plant origin 
such as Ricin or Abrin. Nevelle and York. Immunol. 
Rev. (1982) 62: 75-91; Ross et at., European J. Bio- 
chem. (1980) 104; Vittetaetal., Immunol. Rev. (1982) 
62: 158-183; Rossetal., Cancer Res. (1982)42: 457- 
464; Trowbridge and Domingo Nature (Cond.) (1981) 
294: 171-173. Immunotoxins have been prepared by 
conjugating MoAbs with toxins or fragments of toxins 
derived from plants. Gelonin and ricin are among the 
most active plant derived toxins in inhibiting protein 
synthesis. 

The conjugation of gelonin to antibodies has been 
described in EP-A-0350230 and the use of gelonin 
conjugated immunotoxins has been reported for the 
treatment of several types of cancer. 

WO 8500974 discloses complexes of alp ha- inter- 
feron with a monoclonal antibody which increase the 
serum half-life of interferon administered as the com- 
plex over that of the interferon administered alone. 

Zuckerman, J E et at., Proceedings of AACR, vol. 
28. 1987 (1522) discloses the coupling of interferon 
to monoclonal antibody ZME-018 using SPDP. 

EP-A-0305967 discloses different methods for 
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conjugating cytokines with antibodies. 

Although antibodies have been used as delivery 
systems for toxic moieties of plant toxins and other cy- 
5 totoxic drugs, conjugation of antibodies to biological 
response modifiers such as tumor necrosis factor and 
the use of such conjugates as specific delivery sys- 
tems to target tissues or cells has not heretofore been 
possible. 

10 The present invention is directed to a novel anti- 

body delivery system for biological response modifi- 
ers. The present invention provides a composition of 
matter comprising a conjugate of an antit>ody directed 
to the 1 5A8 breast carcinoma antigen or the ZME-018 

15 melanoma antigen and a modified, cytotoxic biologi- 
cal response modifier moiety selected from the group 
consisting of TNF-a, TNF-p and IL-1, said moiety be- 
ing conjugated to said antibody by means of a bifunc- 
tional protein coupling agent. Preferably, the antibody 

20 is covalentiy bound to the biological response nKKli- 
fier. In one embodiment, the immunoconjugate com- 
prises an antibody, preferably the 15A8 or ZME-018 
monoclonal antitK>dy, and TNF-a. TNF-p or IL-1 
which are covalentiy coupled. Alternatively, the inv 

25 munoconjugate may be a fusion protein prepared by 
genetic engineering methods known to those In the 
art Such a fusion protein would contain the antigen 
recognition site of an antibody molecule and the cy- 
totoxic moiety of the biological response modifier. 

30 Since normal, as well as tumor cells, have sur- 

face receptors for biological response modifiers such 
as TNF. a delivery system for TNF to specifically tar- 
get tumor celts enhances the effectiveness of treat- 
ment with TNF. In addition, a delivery system which 

35 selectively delivers biological response modifiers to 
cells in which they have a non-cytotoxic effect is also 
provided. 

As a consequence of the concentration of the 
compound at the targeted site, the dose of antibody- 

40 conjugated compound which must be administered to 
achieve a biological response, for Instance, cell kill- 
ing, growth enhancement, or enzyme induction, may 
be orders of magnitude lower than that needed when 
unconjugated compound is administered. 

45 Another advantage In utilizing an antibody-conju- 

gated delivery system for chemical or biological com- 
pounds is the prolongation of the compound in the 
host system due to a decreased metat>otism and/or 
slower rate of elimination of the conjugated com- 

50 pound by the host. Because the exposure of the host 
to a cytoactive compound is prolonged due to the de- 
creased rate of metabolism and/or elimination, lower 
doses of the cytoactive compound may be adminis- 
tered while achieving the same magnitude of biolog- 

55 teal effects previously obtained only with higher 
doses. The mechanisms of metabolism and elimina- 
tion of bioactive compounds is generally compound 
specific and is rarely totally understood. The rate of 
metabolism and/or elimination of almost alt, If not all. 



3 



5 EP 0 396 

bioactive compounds is slower when the btoactive 
compound is coupled to an antibody. 

in one embodiment, the Invention provides a cy- 
totoxic composition which selectively binds to and 5 
kills tumor cells. These target tumor cells may be of 
any tumor which has or produces an antigenic marker 
in amounts greater than that found In or on normal 
cells. While preferably the antigenic marker or TAA is 
a cell surface antigen, the present invention is equally io 
applicable to tumor cells which produce an intracellu- 
lar antigen in amounts greater than normally pro- 
duced by normal cells. It is known that many tumors 
produce Intracellular antigens and either secrete 
them or release these antigens when the tumor be- is 
comes necrotic. The immunoconjugate of the present 
invention will also localize to tumor sites in which 
these intracellular antigens occur at a higher concen- 
tration than in normal tissue. 

In another emt>odiment, the invention provides 20 
cytotoxic compositions which selectively bind to and 
are cytotoxic for or cytostatic for human breast cancer 
celts, cervical carcinoma cells, and melanoma cells. 

Applications of the compositions of this invention 
Include its use in a method of killing human breast 25 
cancer cells, cervical carcinoma cells, melanoma 
cells or other tumor cells expressing tumor associated 
antigen by contacting the ceils with a cytocidally ef- 
fective amount of the immunotoxin composition of the 
present invention. 30 

The immunoconjugate of the present invention 
may be used to deliver a cytotoxic immunoconjugate 
to breast tumor cells which express the 15A8 antigen 
(the antigen recognized by the monoclonal antibodies 
disclosed and claimed in US-A-5 032 521. 35 

In yet another embodiment the present invention 
provides an immunoconjugate that binds to and is cy- 
totoxic or cytostatic for melanoma tumor cells. Mela- 
noma cells also express several TAA. Wilson et al. 
1981 Int. J. Cancer 28:293 have described two such 40 
melanoma antigens and monoclonal antibodies made 
thereto. One of the antibodies (225.28S) discussed 
by Wilson recognizes a melanoma membrane anti- 
gen. This antigen is identified herein by the designa- 
tion ZME-01 8. 45 

In yet another embodiment the present invention 
provides an immunoconjugate that binds to and is cy- 
totoxic or cytostatic for cells which express the ZME- 
01 8 antigen or a functional equivalent thereof. The im- 
munoconjugate of the present invention may also so 
comprise an antibody which recognizes a cytoplasmic 
antigen including, but not limited to, the 465.12 anti- 
body of Wilson which reacts with a melanonr^ cyto- 
plasmic antigen. 

It is an object of the invention to provide conju- ss 
gates of antibodies with biological response modifi- 
ers. 

It Is anotherobjectof the present invention to pro- 
vide a composition of matter comprising a conjugate 
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of an antibody directed toward a tumor associated an- 
tigen and a biological response modifier moiety. 

It is anotherobjectof the present invention to pro- 
vide a composition comprising a recomblnantiy pro- 
duced compound comprising an antibody moiety and 
a biological response modifier, which biological re- 
sponse modifier is a cytotoxic moiety of said biologi- 
cal response modifier. 

It is another object of the present invention to pro- 
vide an immunoconjugate of an antibody directed to 
the 15A8 breast carcinoma antigen or the ZME-01 8 
melanoma antigen with a biological response modifi- 
er moiety wherein said moiety is selected from the cy- 
toactive site of TNF-a. TNF-p and IL-1. 

Another object is to provide compositions which 
may be used in a method of treating proliferative cell 
diseases such as, for instance, cancer, comprising 
administration of a cytocidally effective dose of an inn- 
munoconjugate comprising an antibody or antibody 
moiety directed to a TAA on the target cell conjugated 
with the biological response modifier or cytoactive 
moiety thereof to an individual in need of said treat- 
ment. 

Another object of the present invention is to pro- 
vide compositions which may be used in a method of 
preventing recurrence of tumors comprising adminis- 
tration of TNF-conjugated to a TAA monoclonal anti- 
body to an individual in need of said treatment. 

It is a further object to provide an immunoconju- 
gate that is a gene-fusion product recombinantly pro- 
duced by fusion of a gene coding for the antigen rec- 
ognition site of a monoclonal antibody with a gene 
coding for a biological response modifier or the cy- 
toactive moiety thereof, such as TNF-a, TNF-p and 
IL-1. 

It is one object of the present invention to provide 
a selective delivery system for biological response 
modifiers to specific target sites. 

It is another object of the present invention to pre- 
vent the recurrence of tunrrar-associated antigen- 
bearing tumors by administration of cytocidal immu- 
noconjugates comprising a biological response modi- 
fier and an antibody to an individual in need of such 
treatment. Preferably, the antibody is a monoclonal 
antibody and the biological response modifier is TNF. 

One of the objects of the present invention is to 
provide a cytotoxic composition which would specifi- 
cally bind to and kill tumor celts. 

It is a further object of the present invention to 
provide a composition that would be toxic to tumor 
cells but would cause minimal Injury to normal tissue. 

It is a further object of the present invention to 
provide a composition comprising an antibody direct- 
ed to a tumor-associated antigen such as a breast tu- 
mor associated antigen or a melanoma conjugated 
with a biological response modifier selected from 
TNF-a, TNF-p and IL-1. 

It was a further object of the present invention to 
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provide a pharmaceutical composition comprising an 
immunoconjugate of a biological response modrfrer 
selected from TNF-a, TNF-p and IL-1 in a pharma- 
ceutically acceptable carrier. 

Figure 1 shows a S-300 Get Permeation Chroma- 
tograph of the ZME-TNF reaction mixture. 

Figure 2 demonstrates the chromatographic pro- 
file of the pooled fractions from the S-300 chromatog- 
raphy after affinity chromatography. 

Figure 3 demonstrates the comparison of the 
binding of the 2ME-018-TNF conjugate and free TNF 
to target antigen positive A-375 cells and antigen neg- 
ative T-24 cells. 

Figure 4 demonstrates the cytotoxicity of the 
ZME-TNF immunoconjugate and TNF alone on anti- 
gen-positive human melanoma cells (AAB-527). 

Figure 5 demonstrates the growth inhibition of 
the ZME-TNF immunoconjugate on antigen-positive 
A-375 cells. 

Figure 6 demonstrates the growth inhibition of 
the MoAb15A8-TNF immunoconjugate on antigen- 
positive ME-1 80 cells. 

The immunochemical derivatives of this invention 
comprise conjugates of an antibody directed toward a 
tumor associated antigen and a biological response 
modifier 

Biological response modifiers which may be cou- 
pled to the antibody directed toward a tumor associ- 
ated antigen and used in the present invention include 
TNF-a. TNF-p and IL-1. These biological response 
modifiers have a variety of effects on tumor cells. 
Among these effects are increased tumor cell kilting 
by direct action as welt as increased tumor cell killing 
by increased host defence mediated processes. Con- 
jugation of antibody directed toward a tumor associ- 
ated antigen to these biological response modifiers 
will allow selective localization within tumors and, 
hence, improved a nti- proliferative effects while supH 
pressing non- specific effects leading to toxicity of 
non-target cells. 

Specific antibody delivery of cytotoxins to tumors 
will provide protection of sensitive sites such as the 
liver, kidney and bone marrow from the deleterious 
action of the naturally occurring toxic agents. Use of 
antibodies- conjugated to the biological response 
modifiers as a delivery system allows lower dosage 
of the drug itself, since all toxic moieties are conjugat- 
ed to antibodies which concentrate within the tumor 
or other target site. 

Conjugates of the monoclonal antibody may be 
made using a variety of bifunctional protein coupling 
agents. Examples of such reagents are SPDP, IT, bi- 
functional derivatives of imidoesters such as dimethyl 
adipimidate.HCI, active esters such as disuccinimidyl 
suberate, aldehydes such as glutaraldehyde, bis-azi- 
do compounds such as bis(p-azidobenzoyl) hexane- 
diamine, bis-diazonium derivatives such as bis-(p- 
diazoniumbenzoyl)-ethylenediamine, diisocyanates 



such as tolylene 2,6-diisocyanate, and bis-active flu- 
orine compounds such as a 1,5-difluoro-2,4- dinitro- 
benzene. 

5 The antibodies employed in the immunoconju- 

gate are preferably monoclonal antit>odies,and most 
preferably monoclonal antibodies directed against a 
specific pathological conditions, including, cancers 
such as breast and melanoma,. The immunoconju- 

10 gate of the present invention when comprised of such 
non-host antigens provides a selecth^e delivery vehi- 
cle for delivering cytotoxic or cytostatic biological re- 
sponse modifiers to pathogenically infected host 
cells. 

15 As used herein the term "monoclonal antibod/* 

means an antibody composition having a homogene- 
ous antibody population. It is not intended to be limit- 
ed as regards the source of the antibody or the man- 
ner in which it is made. 

20 By way of example, breast carcinoma cells ex- 

press a 22/kD antigen on their cell surface. Antibo- 
dies to this antigen have been produced. Hybridomas 
which secrete specific monoclonal antibodies of the 
1gG1, lgG2a and lgG2b isotypes which recognize an 

25 epitope of this 22/kD antigen have been produced. All 
isotypes recognize the same epitope of the antigen. 
For the purpose of further example in describing this 
invention this epitope will be designated the 15A8 
epitope. Thus, all of these antibodies are functionally 

30 equivalent Additionally, in practicing this invention, 
antibodies which bind to different antigenic determi- 
nants on the same antigen, i.e., recognize different 
epitopes are also functionally equivalent. 

Monoclonal antibodies may be made by methods 

35 known to those of skill in the art. The procedure for 
making the hybridoma cell cultures which produce, for 
instance, 15A8 MoAb, is described in detail in US-A- 
5 032 521 which is a continuation in part of EP-A-0- 
184-369 (published 11 -June 1986). Briefly, mamma- 

40 ry tumor cells were injected into BALB/c mice intra- 
peritoneally for three weeks for a total of three to four 
injections. The spleens were harvested three days af- 
ter the last injection and a spleen cell suspension was 
prepared and fused with 1 07 PAI mezeloma cells. The 

45 hybrid cells were selected on hypoxanthine-amino- 
pterin thymidine (HAT) medium. Further details of the 
preparation of the hybridomas and characterisation of 
these monoclonal antibodies are provided in the ex- 
amples below. However, monoclonal antibodies pre- 

50 pared against any TAA by any method known in the 
art may be used in the immunoconjugates of the pres- 
ent invention. 

The term "Tumor associated antigen" is meant to 
comprise any antigen which is found in significantly 

55 higher concentrations in or on tumor cells than on nor- 
mal cells. 

Bblogical response modifiers such as TNF may 
be obtained from sera of intact animals, culture super- 
natants of lymph cells or cell lines after the animals 
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or ceils had been treated with a substance known to 
stimulate the proliferation of immune cells (an induc- 
er) or by recombinant technology. The biological re- 
sponse modifier may be obtained from any mammal- 
ian source such as, e.g., mouse, rabbit, rat, primate, 
pig, and human. Preferably such proteins are ot>- 
tained from a human source, and more preferably are 
recombinant, human proteins. Thereafter, the serum, 
supernatant or cell paste is harvested and assayed 
for biological activity toward a target tumor celt line. 

The term "recombinant protein" refers to a protein 
having comparable biological activity to the native 
protein prepared by recombinant DhsIA techniques as 
is known in the art 

Recombinant DNA techniques are known in the 
art. In general, the gene coding for a specific protein, 
such as, e.g., interferon or TNF, is excised from its na- 
tive plasmid and inserted into a cloning vector to be 
cloned and then into an expression vector, which is 
used to transform a host organism, preferably a mi- 
croorganism, and most preferably E. coli. The host or- 
ganism expresses the foreign protein gene under cer- 
tain conditions to produce the specific protein, such 
as, e.g. TNF or interferon. For use in the present In- 
vention the recombinantly produced biological re- 
sponse modifier does not have to be identical in struc- 
ture nor must it express the identical range of biolog- 
ical activities of the native protein, as long as it retains 
the activity sought to be delivered to the targeted site. 

The biological activity of the biological response 
modifier and of the immunoconjugated biological re- 
sponse modifier n^y be measured by methods de- 
scribed in the art. For instance, TNF cytotoxic activity 
may be measured by using an L-929 fibroblast cell as- 
say system as described in Example 2 below. 

Antibody such as, e.g., 15A8G2 orZME-018 were 
modified with SPDP as described in Example 5 below 
and then conjugated with iminothiolane modified 
TNF as described in Examples 3 and 6 below. The 
TNF-conjugated antibody was purified by column 
chromatography on a Sephadex® S-300 column as 
described in Example 7 below. 

The toxicity of the TNF-conjugated antibody was 
determined by L-929 fibroblast assay and its antipro- 
liferative activity was determined by in vitro tests. 

The immunochemicals of the present invention 
may be used to kill tumor cells in vitro as well as in 
vivo. For instance, in clinical situations where bone 
marrow metastasis has occurred, the bone marrow 
may be cleared of tumor ceils extracorporeally. This 
is often necessary when a tumor is radiosensitive and 
total body radiation is a required treatment If the pa- 
tient's own bone marrow can be cleared of all tumor 
cells, then it can be removed from the patient prior to 
radiation, cleared of tumor cells extracorporeally and 
returned to the patient to replace the bone marrow 
cells destroyed by radiation. When used to kill human 
breast cancer cells in vitro for example, the conju- 



gates will typically be added to the cell culture me- 
dium at a concentration of at least about 10 nM. The 
formulation and mode of administration for in vitro use 

5 are not critical. Aqueous formulations that are conv 
patible with the culture or perfusion medium will nor- 
mally be used. Cytotoxicity may be read by conven- 
tional techniques to determine the presence or de- 
gree of breast cancer cells remaining. 

io Administration of the immunoconjugates of the 

present invention to an individual who has been diag- 
nosed as having a tumor with a specific antigenic de- 
terminant will allow targeting and concentration of the 
cytotoxic agent at the site where it is needed to kill the 

15 tumor cells. By so targeting the cytotoxic agents, non- 
specific toxicity to other organs, tissues and cells will 
be eliminated or decreased. 

When used in vivo for therapy, the immunotoxins 
are administered to the patient in therapeutically ef- 

20 fective amounts (i.e., amounts that eliminate or re- 
duce the patient's tumor burden). They will normally 
be administered parenterally, either intravenously or 
intra peritoneal ly. The dose and dosage regimen will 
depend upon the nature of the cancer (primary or 

25 metastatic) and its population, the characteristics of 
the particular immunoconjugate, e.g., its therapeutic 
index, the patient, and the patient's history. The 
amount of immunotoxin administered will typically be 
in the range of atx>ut 0.1 to about 10 mg/kg of patient 

30 weight For parenteral administration, the immuno- 
conjugates will be formulated in a unit dosage inject- 
able form (solution, suspension, emulsion) in asso- 
ciation with a pharmaceutically acceptable parenteral 
vehicle. Such vehicles are inherentiy nontoxic and 

35 nontherapeutic. Examples of such vehicles are water, 
saline, Ringer's solution, dextrose solution, and 5% 
human serum albumin. Nonaqueous vehicles such as 
fixed oils and ethyl oleate may also be used. Lipo- 
somes may also be used as carriers. The vehicle may 

40 contain minor amounts of additives such as substanc- 
es that enhance isotonicity and chemical stability, 
e.g., buffers and preservatives. The immunoconju- 
gate will typically be formulated in such vehicles at 
concentrations of about 0.1 mg/mt to 10 mg/ml. 

45 The immunoconjugate of the present invention is 

then formulated in a non-toxic, inert, pharmaceutical- 
ly acceptable carrier medium, preferably at a pH of 
about 3 to 8, more preferably 6-8. 

The dosage level of immunoconjugate will de- 

50 pend on the in vivo efficacy data obtained after pre- 
clinical testing and will depend mainly upon the par- 
ticular biological response modifier used and whether 
it Is used alone or in combination with other drugs or 
biological response modifiers. 

55 The pharmaceutical preparation as described 

above is suitable for parenteral administration to hu- 
mans or other mammals in therapeutically effective 
amounts (i.e., amounts which eliminate or reduce the 
patient's pathological condition) to provide therapy 
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thereto, the type of therapy being dependent on the 
specific biological response modifier conjugated to 
the antibody delivery system. 

Antibody-conjugated Biological Response Modi- 
fiers such as TNF may be administered in combina- 
tion with interferon* preferably human ^interferon 
(IFN-p). IFN-p refers to immune interferon having 
comparable biological activity to native interferon. 
Preferably the interferon is prepared by recombinant 
technology. 

The following examples provide a detailed de- 
scription of the preparation, characterization, and use 
of the immunoconjugate of this invention. 

Example 1 

Purification of TNF 

TNF may be purified by techniques known to 
these in the art For instance, Aggarwal et al. de- 
scribes the purification of TNF from various sources 
including several cell lines of monocytic origin. Ag- 
garwal (1986) Methods of Enzymology 116:448. 

This method may also be utilized to purify TNF 
from other sources. 

TNF is preferably obtained by recombinant tech- 
nology known to those of skill in the art. Such a prep- 
aration is, for example, described in detail in U. S. Pa- 
tent No. 4,677,063 and European Publication EP 
186,214. The TNF preparation used to obtain the fol- 
lowing data depicted in the following Examples was 
obtained from Genentech Corp., South San Francis- 
co, California. 

The human recombinant DNA derived material 
was purified to homogeneity from extracts of E. coli. 

TNF migrated as a single band with an approxi- 
mate molecular weight of 18,000 daltons. 

Example 2 

Assay of TNF Cytotoxic Activity 

The TNF cytotoxic activity was monitored utilizing 
the following assay on L-929 cells. Forty thousand 
murine L-929 fibroblasts in MEM media containing 
10% FCS were added to each well of a 96 well plate 
and incubated 24 hrs at 37''C (5% CO2). Cells were 
then treated with various amounts of either TNF or 
TNF-antibody conjugate in medium containing 0.5 
g/ml Actinomycin-D for 24 hrs at 37**C (5% CO2). The 
cells were washed with phosphate buffered saline 
(pH 7.2) (PBS) and viable cells were stained with 
crystal violet The plates were read at 590 nm to de- 
termine viable cell number. 

TNF with a specific activity no lower that 1x10^ 
U/mg was used for conjugation with the antitx>dies. A 
unit of TNF activity is the amount of TNF protein which 
causes 50% inhibition of L-929 cell growth. 



Example 3 

Modification of TNF With Iminothiolane 

5 

TNF in phosphate buffered saline was concen- 
trated to approximately 2 milligrams/ml in a Centricon 
10 microconcentrator. Triethanolamine hydrochloride 
(TEA/HCI), pH 8.0 and EDTA were added to a final 

10 concentration of 60mM TEA/HCI and ImM EDTA pH 
8.0. 2-lminothiolane stock solution (20mM) was add- 
ed to a final concentration of 1 mM and the sample 
was Incubated for 90 minutes at 4°C. under a stream 
of nitrogen gas. 

15 Excess iminothiolane (IT) was removed by gel fil- 

tration on a column of Sephadex® G-25 (1 x 24cm) 
p re-equilibrated with 5 mM bis-tris/acetate buffer, pH 
5.8 containing 50 mM NaCI and 1 mM EDTA. Frac- 
tions were analyzed for protein content in microtiter 

20 plates using the Bradford dye binding assay. Briefly, 
forty microliters of sample, 100 fJ of phosphate buf- 
fered saline (PBS) and 40 \i\ of dye concentrate were 
added to each well. Absorbance at 600nm was read 
on a Dynatech Microelisa Autoreader. TNF elutes at 

25 the void volume (about fractions 14-20). These frac- 
tions are pooled and concentrated by use of a Centri- 
con^lO microconcentrator. 

Example 4 

30 

Preparation and Characterization of Monoclonal 
Antibody to 15A8 Breast Cancer Antigen and to 
Melanoma Antigen ZME-018 

35 These monoclonal antibodies may be made by 

methods known to those of skill in the art. The pro- 
cedure for making the hybridoma cell cultures which 
produce the 15A8 antibodies is described in detail in 
US-A-5 032 521 which is a continuation in part of EP- 

40 A-1 84-369 (published 11 June 1986). Briefly, manrv- 
mary tumor cells (Soule. et al, JNCl, 51: 1409-1413 
(1973) ATCC Accession No. TB-22) were injected into 
BALB/c mice intraperitoneally every three weeks for 
a total of three to four injections. The spleens were 

45 harvested three days after the last injection and a 
spleen cell suspension was prepared and washed by 
two centrifiigations (800 x g) in Dulbecco's modified 
Eagles medium. One hundred and eight immunized 
mouse spleen cells and 107 PAI myeloma cells ot>- 

50 tained from Dr. Theo Staehlin, Basel, Switzerland, J. 
Stocker, Research Disclosure, 21713. 155-157 
(1982) were resuspended for fusion in a 45% solution 
(vA/) of polyethylene glycol 1500. The hybrid cells 
were selected on hypoxanthine-amenopterin-thymi- 

55 dine (HAT) medium. 

Clones of the hybridoma were grown in vitro ac- 
cording to known tissue culture techniques such as is 
described by Cotten, et al., Eur. J. Immunol. 3:136 
(1973). Hybridomas producing antibodies which re- 
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acted with MCF-7 and/or M DA- 157 cells but not hu- 
man foreskin fibroblast cells were further character- 
ized. The antibodies produced by the 15A8 cell line 
and hybridomas-produclng functionally equivalent 
antibodies reacted with the 15A8 antigen on MCF-7 
cells. They also reacted with 28/31 randomly obtained 
human mammary carcinomas tested, and exhibited a 
weaker reaction with normal human epithelial cells of 
breast, renal proximal tubule, bladder skin, esopha- 
gus and salivary gland, but cells of substantially no 
other normal tissue, and was unreactive with 14 of 18 
other malignant tissues tested. The 15A8 antibody 
also reacted with alt fibrocystic diseases, normal 
mammary epithelium, a number of adenocarcinomas. 
It did not react with mesotheliomas. The 15A8 anti- 
body also crossreacts with cervical, colon and pros- 
trate carcinomas. 

Representative hybridoma cultures whose cells 
secrete antibody of the same idiotype, i.e., all recog- 
nize the 15A8 epitope, have been deposited at the 
American Type Culture Collection of 12301 Parklawn 
Drive, Rockville, Maryland 20852 ("ATCC") and have 
been assigned the accession numbers HB-8655 (for 
15A8). HB-9344 (for 15A8 G2a) and HB-9345 (for 
15A8 G2b). 

As used herein with respect to the exemplified 
murine monoclonal anti-human breast cancer antibo- 
dies, the term "functional equivalent" means a mono- 
clonal antibody that: (1)/crossbtocks an exemplified 
monoclonal antibody; (b)/binds selectively to cells ex- 
pressing the 15A8 antigen such as human breast can- 
cer ceils; (c)/has a G or M isotype; (d)/btnds to the 
15A8 antigen as determined by immunoprecipitation 
or sandwich immunoassay; and (e)/when conjugated 
toTNF, exhibits a tissue culture inhibitory dose (TCID) 
of at least 50% against at least one of the MCF-7. ME- 
180, BT-20, or A431 cell lines when used at a dose be- 
tween 50 and 100 units per ml. 

Monoclonal antibodies which bind to melanoma 
cells were similarly prepared. The details of the prep- 
aration of monoclonal antibodies directed to cell sur- 
face and cytoplasmic melanoma antigens Is descri- 
bed in detail in Wilson et al. Int. J. Cancer (1981) 
28:293, incorporated herein by reference. 

Example 5 

Modification of Monoclonal Antibody 15A8 or ZME- 
018 With SPDP 

N-succinimidyl 3-(2-pyridyldithio) (propionate) 
(SPDP) in dimethylformamide was prepared as a 
stock solution of 3 mg/ml in dry dimethylformamide. 
Since the crystalline SPDP can undergo hydrolysis, 
the actual concentration of chemically reactive cross- 
linker was determined by spectrophotometric meth- 
ods by analyzing the absorbance at 260-nm in a dual- 
beam spectrophotometer. The concentration of SPDP 



stock is calculated from the following equation: 
Change in absorbance (260nm) ^ (3.01) _ 
0.02 x 103 ml/mmol 0.01 

5 mmoles/ml/SPDP 

One milligram of monoclonal antibody, for in- 
stance. MoAb 15A8 or MoAb ZME-018 in 0.5 ml of 
PBS was added to a glass tube. SPDP stock solution 
was slowly added at a 5-fold molar excess to the tube, 

10 mixing constantly. The mixture was incubated for 30 
minutes at room temperature, mixing every 5 minutes 
during the incubation period. 

Excess unreacted SPDP was removed by gel fil- 
tration chromatography on a Sephadex® G-25 co\- 

15 umn (1 X 24cm) pre-equilibrated with PBS. Fractions 
(0.5 ml) were collected during the PBS elution and 
were analyzed for protein content by the Bradford dye 
method. Antibody eluted in the void volume (approx- 
imately fractions 14-20). These fractions were pooled 

20 and the protein concentrated in a Centricon-30 micro- 
concentrator. The Centricon retentate was washed 
with 100 mM sodium phosphate buffer, pH 7.0 con- 
taining EDTA(0.5 mM). The antibody was concentrat- 
ed to a final volume of approximately 0.5-0.75 ml. 

25 

Example 6 

Conjugation of SPDP- Modified Monoclonal 
Antibody With Iminothiolane Modified TNF 

30 

Antibody I5A8 and antibody ZME-018 were con- 
jugated to TNF using N-succinimidyl-3-(2-pyridyldi- 
thk)) propionate (SPDP) and/or iminothiolane (IT) as 
a coupling agent. The conjugates were tested against 

35 Me-1 80, and AAB-527 cells in a 72-hour tissue culture 
assay. The antibody conjugates exhibited acceptable 
antiproliferative activity (TCID 50% of less than 10 
units/ml) against both of these celt lines. 

Monoclonal antibody 15A8 or ZME-018 modified 

40 as described in Example 4 was mixed with an equal 
weight of TNF modified as in Example 3. This propor- 
tion corresponded to a 5-fold molar excess of TNF as 
compared to antibody. The pH of the mixture was ad- 
justed to 7.0 by the addition of 0.05 M/TEA/HCt buffer 

45 pH 8.0 and the mixture was incubated for 20 hours at 
4*^0 under nitrogen, lodoacetamide (0.1 M) was added 
to a final concentration of 2 mM to block any remain- 
ing free sulf hydryl groups and incubation was contin- 
ued for an additional hour at about 25^*0. The reaction 

50 mixture was stored at 4**C. until purification by gel fil- 
tration. 

Example 7 

55 Purification of TNF-Monodonal Antibody Complexes 

Non-conjugated TNF was removed from the re- 
action mixtures of Example 6 by gel filtration on a Se- 
phadex® S-300 column (2.5 x 50 cm) pre-equilibrated 
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with PBS. 

Reaction mixtures from Example 6 containing 
TNF conjugated to MoAb ZME were concentrated to 
approximately 1 ml with a Centricon 30 microconcen- 5 
trator before loading on the Sephadex column. The 
column was washed with PBS. One ml fractions were 
collected and 50 |il aliquots are analyzed for protein 
by the Bradford dye binding assay. M. Bradford, Anal. 
Biochem 72:248 (1 976). to 

Free- and TNF-conjugated antit>ody eluted at 
a bout fractions 17-40 while, unconjugated TNF elutes 
at about fractions 46-50. Figure 1 demonstrates the 
elution profile of the S-300 column. Elution of free 
TNF standard (in fraction 46-48) is shown by arrow. 15 
Elution of unconjugated ZME antibody occurs at ap- 
proximately fraction 28. After chromatography of the 
reaction mixture, fraction 20-40 were pooled. PAGE 
analysis demonstrated that these fractions contained 
no free TNF. This elution pattern was confirmed by 20 
electrophoresis of 50 ^1 aliquots on 5-20% gradient 
non-reducing SDS polyacrylamide gels. This analysis 
confirmed that the conjugated material contained 
from one to three molecules of TNF coupled per mol- 
ecule of antibody and no free TNF. 25 

Non-conjugated antibody was removed from the 
TNF-conjugated antit>ody by affinity chromatography 
using CNBr sepharose coupled to a murine anti-TNF 
antibody. The resin was poured into a small column 
(1 x 4cm) and pre-equilibrated with 10mM phosphate 30 
buffer, pH 7.2 containing 0.1 M NaCI. After loading the 
S-300 pooled sample, the column was washed with 
30 ml of the same buffer to completely elute non-con- 
jugated antibody. TNF-conjugated antibody bound to 
the column. 35 

The antibody-TNF complex eluted from the col- 
umn as shown in Figure 2 which depicts the elution 
profile of the TNF affinity column. The flow-through 
peak contains only free antibody while fractions 58- 
70, contain antibody-TNF conjugate free of unconju- 40 
gated TNF or antibody. The pooled fractions from the 
S-300 chromatography were applied to an affinity 
chromatography support to which an anti-TNF murine 
antibody was bound. The column was washed exten- 
sively with PBS allowing free ZME antibody (Fraction 45 
20 peak) to elute from the resin. Elution of ZME-TNF 
conjugate was performed by washing the column 
with 0.1 M Na acetate buffer (pH 4.5) containing 
0.1 5M NaCI buffer. As shown in Figure 2, the purified 
conjugate was eluted as a single protein peak. PAGE so 
analysis on a 5-20% acrylamide continuous gradient 
non-reducing gel demonstrated that the conjugate 
contained ZME bound to 1, 2 and 3 TNF molecules. 
There was no detectable free TNF or free ZME-01 8 in 
the final product. 55 

Protein content of the eluted fractions was deter- 
mined by the Bradford dye binding assay. The pro- 
tein-containing fractions were pooled and the elution 
pattern confirmed by electrophoresis on a 5 to 20% 



gradient non-reducing polyacrylamide gel. 

The L-929 assay described in Example 2 was util- 
ized to estimate the TNF activity of the essentially 
pure TNF-antibody complex. Both the essentially 
pure 15A8-TNF and the ZMF-TNF antibody conju- 
gates are active in the L-929 assay. A 1:1000 dilution 
of the original sample caused approximately a 50% 
inhibition of L-929 cell growth. Thus, the activity of 
the original preparation was 1000 U/ml. 

Example 8 

Comparison of Binding of TNF-conjugated and 
Unconjugated ZME-01 8 Antibody to Target Cells 

In order to determine whether changes in the 
binding characteristics of ZME to target A-375 (anti- 
gen positive) celts or T-24 celts (antigen negative) oc- 
curred by modification with TNF, celts were plated at 
50,000 cellsAAfell in a 96-well plastic plate and allowed 
to air-dry at room temperature. Various concentra- 
tions of ZME or ZME-TNF were added, allowed to 
bind for 3 h at room temperature. A standard ELtSA 
assay was performed for detection of murine anti- 
body. 

The ability of the TNF-conjugated and unconju- 
gated ZME-01 8 antibody to bind to target cells was 
assessed. Fifty thousand target cells (A-325) or non- 
target Human bladder carcinoma cells (T-24 celts) 
were added to each well of microtiter plate. The cells 
were dried on the plates overnight at 37''C. The cells 
were then washed with three changes of cold PBS 
and air dried overnight The celt surface antigenic de- 
terminants remain antigenically active after this treat- 
ment. 

After attachment of the celts, the plates were 
washed with Washing Buffer (9,68 Tris, 64.8 sodium 
chloride, 16 ml Tween 20. 800 mg thimerasol in 8 1 of 
double distilled water). Antibody samples were diluted 
in Washing Buffer containing 1% Bovine serum albu- 
min (w/v) (Diluting buffer). Fifty microliters of various 
concentrations ranging from 0.002 to 100 jig/ml of 
either conjugated or unconjugated ZME-01 8 antibody 
were added to the wells. After incubation for 1 hour 
at 4''C, the supernantants are removed and the wells 
washed twice with Washing Buffer 

Fifty microliters per welt of alkaline phosphatase- 
conjugated goat anthmouse IgG obtained from Bio- 
Rad and diluted 1 :1 000 (v/v) (APGAM) in Diluting Buf- 
fer was added to each welt. The plates were incubated 
for 1 hour at 4^C and the wells washed twice with 
Washing Buffer. After incubation of the plates with 50 
^1 of Substrate Solution (80 mM citrate phosphate (pH 
5.0), 1 mM ABTS substitute and 4 \i\ of 30% hydrogen 
peroxide) in the dark for 30 minutes at room temper- 
ature, 25 ^1 of 4 N sulfuric acid was added to each 
well. The absorbance at 492 nm was determined on 
an Elisa plate reader 
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The results are shown on Figure 3. The ZME-TNF 
complex bound to A-375 target cells to the same ex- 
tent as did native ZME antit>ody. Since there was no 
difference In the binding of the ZME-TNF or the un- 5 
conjugated ZME antibody to the A-135 antigen con- 
taining target cells, the chemical conjugation proce- 
dure does not alter the affinity of the antibody for its 
target antigen. There was no detectable binding of 
either ZME or ZME-TNF complex to non-target T-24 io 
bladder carcinoma cells. 

Example 9 

Antiprolrferative Effects of TNF and TNF-15A8 or is 
ZME-TNF Antibody Complex 

The antiproliferative effects of TNF and 15A8- 
TNF or ZME-TNF conjugate were assessed by plating 
approximately 5,000 log-phase cellsAA^ell in 96 well 20 
microtiter plate in 200 ml of appropriate tissue culture 
media. The cells were allowed to adhere for 24 hours 
atSZ^'C in atmosphere of 5% CO2 in air. Non-targeted, 
antigen negative T-24 human bladder carcinoma 
cells, Me-180 cells antigen positive for 15A8 and A- 25 
375 human melanoma cells antigen positive forZME- 
01 8 In log-phase were treated with various concentra- 
tions of either media atone (control), TNF 15A8-TNF 
conjugate or ZME-TNF conjugate and incubated at 
37°C in an atmosphere of 5% CO2 in air for 72 hours. 30 
The plates were washed three times with cold PBS. 
50ml of methanol was added to each well and the 
cells lysed by repeated cycles of freezing and thaw- 
ing. Protein concentrations were then determined by 
the Bradford dye test. Alternatively, cell numbers in 3S 
each well was assessed using crystal violet stain. The 
absorbance of each well was determined on an ELISA 
reader and compared to control wells (no treatment). 
As shown in Figure 4, TNF alone had no cytotoxic or 
cytostatic effect at the concentration of TNF used 40 
(50,000 units/well). However, with the ZME-TNF con- 
jugate, 50% inhibition was obtained with only 10 
units/ml. 

Cell growth inhibition was also assessed by re- 
duction in protein concentrations or cell number of 45 
treated cells as compared to saline- treated controls. 
There was no inhibition of cell growth by the 15A8- 
TNF conjugate or the ZME-TNF T-24 carcinoma on 
non-targeted T-24 carcinoma cells. 

There was no effect of 15A8-TNF against the T- so 
24 non-target cell line. 

Since only cells containing the 15A8 antigen on 
their surface were killed by theTNF 15A8 immunotox- 
in, this immunotoxin is an efficient method to target 
and kill 15A8 tumor associated antigen-containing ss 
cells while minimizing or preventing damage or injury 
to normal non-tumor associated antigen-bearing 
cells. 

The ZME-TNF conjugate was more active than 
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free TNF when tested on antigen- positive human mel- 
anoma (either AAB-27 or A-375) cells in culture (Fig- 
ures 4 and 5). As shown in Fig. 4. TNF alone had no 
effect on the growth of AAB-27 celts at doses up to 
50.000 U/ml. However, 50% Inhibition was obtained 
with approximately 6 U/ml of the ZME-TNF conju- 
gates as shown in Figure 5. A-375 target human mel- 
anoma cells were inhibited by TNF alone at doses of 
approximately 100 U/ml, white the ZME-TNF conju- 
gate inhibited cells at a concentration of approximate- 
ly 0.8 U/ml. Me-180 target cells were 10 fold more 
sensitive to the 15A8-TNF immunotoxin than to TNF 
alone (Figure 6). 

Figure 6 demonstrates that at approximately 15 
U/ml, TNF conjugated 1 5A8 antibody inhibited 50% of 
the Me-180 cells, while a concentration of 200 U/ml 
of the unconjugated TNF was required to achieve the 
same effect. There was no effect of either TNF or 
ZME-TNF conjugate on antigen- negative T-24 cells. 

Thus, immunoconjugates of ZME and 15A8 with 
TNF can dramatically augment the cytotoxicity of TNF 
on antigen-positive cells while antigen negative cells 
are unaffected. In addition, in one cell line totally re- 
sistant to the growth-inhibiting effects of TNF alone 
(Fig. 4), cellular resistance can be overcome by anti- 
body targeting. 

One skilled In the art will readily appreciate that 
the present invention is well adapted to carry out the 
objects and obtain the ends and advantages men- 
tioned, as well as those inherent therein. The com- 
pounds, methods, procedures and techniques descri- 
bed herein are presentiy representative of the prefer- 
red embodiments, are Intended to be exemplary. 
Changes therein and other uses of the invention are 
defined by the scope of the appended claims. 

Claims 

Claims for the following Contracting 
States : AT, BE, CH, DE, DK, PR, GB, IT, LI, 
LU, NL, SE 

1. A composition of matter comprising a conjugate 
of an antibody directed to the 15A8 breast carci- 
noma antigen or the ZME-01 8 melanoma antigen 
and a modified cytotoxic biological response 
modifier moiety selected from TNF-a, TNF-p and 
IL-1, said moiety being conjugated to said anti- 
body by means of a bifunctional protein coupling 
agent. 

2. A composition as claimed in daim 1 , wherein said 
composition is a recombinantly produced com- 
pound. 

3. A composition as claimed in claim 1 or claim 2, 
wherein said antibody is 15A8 antibody. 
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4. A composition as claimed in claim 1 or claim 2, 
wherein said antibody is ZME-018 antibody. 

5. A composition as claimed in claims 2 to 4, wherein 
said conjugate is a gene-fusion product recombi- 
nantly produced by fusion of a gene coding for an 
antigen recognition site of a monoclonal antibody 
with a gene coding for a biological response 
modifier 

6. A composition comprising a human interferon 
and a conjugate of an antibody directed to the 
15A8 breast carcinoma antigen or the ZME-018 
melanoma antigen and a biological response 
modifier moiety selected from TNF-a. TNF-p and 
IL-1, said moiety being conjugated to said anti- 
body by means of a bifvinctional protein coupling 
agent. 

Claims for the following Contracting 
States : ES, GR 

1. A method for producing a composition of matter 
comprising a conjugate of an antibody directed to 
the 15A8 breast carcinoma antigen or the ZME- 
018 melanoma antigen and a modified cytotoxic 
biological response modifier nrKsiety selected 
from TNF-a, TNF-p and IL-1, said moiety being 
conjugated to said antibody by means of a bifunc- 
tional protein coupling agent* comprising the step 
of conjugating said antibody with said moiety. 

2. A method for producing a composition of matter 
comprising a conjugate of an antibody directed to 
the 15A8 breast carcinoma antigen or the ZME- 
018 melanoma antigen and a modified cytotoxic 
biological response modifier moiety selected 
from TNF-a. TNF-p and IL-1. said moiety being 
conjugated to said antibody by means of a bifunc- 
tional protein coupling agent, comprising a step 
involving a recombinant technique. 

3. A method as claimed in claim 1 or claim 2, where- 
in said antibody is 15A8 antibody. 

4. A method as claimed in claim 1 or claim 2, where- 
in said antibody is ZME-018 antitxsdy. 

5. A method as claimed in claims 2 to 4, wherein 
said conjugate Is a gene-fusion product recombi- 
nantly produced by fusion of a gene coding for an 
antigen recognition site of a monoclonal antibody 
with a gene coding for a biological response 
modifier. 

6. A method for producing a composition comprising 
a human interferon and a conjugate of an anti- 
body directed to the 15A8 breast carcinoma anti- 



gen orthe ZME-018 melanoma antigen and a bio- 
logical response modifier moiety selected from 
TNF-a, TNF-p and IL-1, said moiety being conju- 
5 gated to said antibody by means of a bifunctional 

protein coupling agent, comprising the step of 
conjugating said antibody with said moiety. 

7. A met hod for producing a composition comprising 
10 a human interferon and a conjugate of an anti- 

body directed to the 15A8 breast carcinoma anti- 
gen orthe ZME-018 melanoma antigen and a bio- 
logical response modifier moiety selected from 
TNF-a, TNF-p and IL-1, said moiety being conju- 
15 gated to said antibody by means of a bifunctional 

protein coupling agent, comprising a step involv- 
ing a recombinant technique. 

20 Patentanspruche 

Patentanspruche fur folgende 
Vertragsstaaten : AT, BE, CH, DE, DK, PR, 
GB, IT, LI, LU, NL, SE 

25 

1. Zusammensetzung. umfassend ein Konjugat ei- 
nes gegen das 15A8-Brustkarzinom-Antigen 
Oder das ZME-018-Melanom-Antigen gerichte- 
ten Antikorpers und eines Anteils eines modifi- 

30 zierten cytotoxischen Modifikators des biologi- 

schen Ansprechvermogens, ausgewahit aus 
TNF-a, TNF-p und IL-1 , wobei der Anteil mit dem 
Antikdrper konjugiert ist mit IHilfe eines bifunktio- 
nellen Protein- Kupplungsmittels. 

35 

2. Zusammensetzung nach Anspruch 1, worin die 
Zusammensetzung eine rekombinant erzeugte 
Verbindung ist. 

40 3. Zusammensetzung nach Anspruch 1 oder An- 
spruch 2, worin der Antikorper ein 15A8-Antikdr- 
per ist. 

4. Zusammensetzung nach Anspruch 1 oder An- 
45 spruch 2, worin der Antikorper ein ZME-01 8- An- 
tikorper ist. 

5. Zusammensetzung nach einem der Anspruche 2 
bis 4, worin das Konjugat ein Gen-Fusions-Pro- 

50 dukt ist, das rekombinant erzeugt wurde durch 

Fusion eines Gens, das eine Antigen-Erken- 
nungsstelle eines monoklonalen Antikorpers ko- 
diert, mit einem Gen. das einen Modifikator des 
biologischen Ansprechvermogens kodiert. 

55 

6. Zusammensetzung, umfassend IHuman-lnterfe- 
ron und ein Konjugat eines gegen das 15A8- 
Brustkarzinom-Antigen oder ZME-01 8-Mela- 
nom-Antigen gerichteten Antikorpers und eines 
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Anteils eines Modif ikators des biologischen An- 
sprechvermogens, ausgew§hlt aus TNF-a, TNF- 
p und IL-1. wobei der Anteil mit dem Antik5rper 
konjugiert ist mit Hilfe eines bifunktionellen Pro- 
tein- Kupplungsmittels. 

Patentanspruche fur folgende 
Vertragsstaaten : ES, GR 

1. Verfahren zur Hersteilung einer Zusammenset- 
zung, umfassend ein Konjugat eines gegen das 
15A8-Brustkarzinom-Antigen Oder das ZME- 
018-Melanonn-Antigen gerichteten Antikdrpers 
und eines Anteils eines modifizierten 
cytotoxischen Modif ikators des biologischen An- 
sprechvermogens. ausgewahit aus TNF-a. TNF- 
p und IL-1, wobei der Anteil mit dem Antikdrper 
konjugiert Ist mit Hilfe eines bifunktionellen Pro- 
tein-Kupplungsmittels, umfassend die Stufe, da& 
man den Antikdrper mit dem Anteil konjugiert. 

2. Verfahren zur Hersteilung einer Zusammenset- 
zung, umfassend ein Konjugat eines gegen das 
1 5A8-Brustkarzinom-Antigen Oder ZME-01 8- 
Melanom-Antigen gerichteten Antikdrpers und ei- 
nes Anteils eines modifizierten cytotoxischen 
Modif ikators des biologischen Ansprechver mo- 
gens, ausgewahit aus TNF-a, TNF-p und IL-1, 
wobei der Anteil mit dem Antikorper mit Hilfe ei- 
nes bifunktionellen Protein-Kupplungsmittels 
konjugiert ist umfassend eine Stufe unter An- 
wendung einer rekombinanten Technik. 

3. Verfahren nach Anspruch 1 Oder Anspruch 2, 
worin der Antikorper ein 1 5A8- Antikdrper ist. 

4. Verfahren nach Anspruch 1 Oder Anspruch 2, 
worin der Antikdrper ein ZME-01 8-Antikdrper ist. 

5. Verfahren nach einem der Anspruche 2 bis 4, 
worin das Konjugat ein Gen-Fusions-Produkt ist, 
das rekombinant erzeugt wurde durch Fusion ei- 
nes Gens, das eine Antigen-Erkennungsstelle ei- 
nes monoklonalen Antikdrpers kodiert mit einem 
Gen, das einen Modif ikator des biologischen An- 
sprechvermdgens kodiert. 

6. Verfahren zur Hersteilung einer Zusammenset- 
zung, umfassend Human- Interferon und ein Kon- 
jugat eines gegen das 15A8-Brustkarzinom-An- 
tigen oder ZME-01 8-Melanom- Antigen gerichte- 
ten Antikdrpers und eines Anteils eines Modif ika- 
tors des biologischen Ansprechvermdgens, aus- 
gewahit aus TNF-a, TNF-p und IL-1, wobei der 
Anteil mit dem Antikdrper konjugiert ist mit Hilfe 
eines bifunktionellen Protein- Kupplungsmittels, 
umfassend die Stufe, da& man den Antikdrper mit 
dem Anteil konjugiert. 



7. Verfahren zur Hersteilung einer Zusammenset- 
zung, umfassend Human-lnterferon und ein Kon- 
jugat eines gegen das 15A8-Brustkarzinom-An- 

5 tigen oder ZME-01 8-MelanomAntigen gerichte- 

ten Antikdrpers und eines Anteils eines Modif ika- 
tors des biologischen Ansprechvermd- gens, 
ausgewahit aus TNF-a, TNF-p und IL-1, wobei 
der Anteil mit dem Antikdrper mit Hilfe eines bi- 

10 funktionellen Protein-Kupplungsmittels konju- 

giert tst, umfassend eine Stufe unter Anwendung 
einer rekombinanten Technik. 



15 Revendications 

Revendications pour les Etats contractants 
suivants : AT, BE, CH, DE, DK, PR, GB, IT, LI, 
LU, NL, SE 

20 

1. Composition comprenant un conJugu6 d'un anti- 
corps dirig^ contre I'antigdne 15A8 du cancer du 
sein ou I'antigdne ZME-01 8 du m^lanome et un 
fragment de modif icateur de la r6ponse biologi- 
25 que cytotoxique modifi6, choisi parmi le TNF-a, 

le TNF-p et TIL-I, ledit fragment ^tant conjugu^ 
audit anticorps par un agent bifonctionnel de cou- 
plage des prot^ines. 

30 2. Composition selon la revendication 1, dans la- 
quelle ladite composition est un compost produit 
par recombinaison. 

3. Composition selon la revendication 1 ou la reven- 
35 dication 2, dans laquelle ledit anticorps est I'anti- 

corps 15A8. 

4. Composition selon la revendication 1 ou la reven- 
dication 2, dans laquelle ledit anticorps est I'anti- 

40 corps ZME-01 8. 

5. Composition selon tes revendicatbns 2^4, dans 
laquelle ledit conjuguS est un produit de fusion de 
g6nes, produit par recombinaison par fusion d'un 

45 g^ne codant pour un site de reconnaissance 

d'antig^ne d'un anticorps monoclonal avec un 
g^ne codant pour un modif icateur de la r^ponse 
biologique. 

50 6. Composition comprenant un interferon humain et 
un conjugud d*un anticorps dirigd contre I'antigd- 
ne 15A8 du cancer du sein ou Tantig^ne ZME- 
01 8 du m^lanome et un fragment de modif icateur 
de la r^ponse biologique choisi parmi TNF-a, 

55 TNF-p et lL-1, ledit fragment etant conjugu6 audit 

anticorps parun agent de couplage bifonctionnel 
des prot^ines. 
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Revendications pour les Etats contractants 
suivants : ES, GR 



ment 6tant conjugu6 audit anticorps par un agent 
de couplage bifonctionnei des prot^ines, compre- 
nant une Stape faisant intervenir une technique 
de recombinaison. 



1 . Proc6d6 pour preparer une composition compre- 5 
nant un conjugu§ d'un anticorps dirig^ contre 
I'antig^ne 15Ad du cancer du sein ou t'antig^ne 
ZME-018 du m^lanome et un fragment de modi- 

f icateurde la r^ponse biologique cytotoxique mo- 
dif i6, choisi parmi le TNF-a, le TNF-p et l'IL-1 , le- io 
dit fragment Stent conjugud audit anticorps par un 
agent bifonctionnei de couplage des protSines, 
comprenant t'Stape de conjugaison dudit anti- 
corps avec led it fragment. 

15 

2. ProcSdS pour preparer une composition compre- 
nant un conjuguS d*un anticorps dirigS contre 
I'antigSne 1 5A8 du cancer du sein ou I'antigSne 
ZME-018 du mSlanome et un fragment de modi- 

f icateurde la rdponse biologique cytotoxique mo- 20 
dif 16, choisi parmi le TNF-a, le TNF-p et I'lL-l , le- 
dit fragment dtant CO njuguS audit anticorps parun 
agent bifonctionnei de couplage des protSines, 
comprenant une 6tape faisant intervenir une 
technique de recombinaison. 25 

3. Proc6d6 selon la revendicatlon 1 ou la revendica- 
tion 2, dans lequel ledit anticorps est Tanticorps 
15A8. 

30 

4. ProcSdd selon la revendication 1 ou la revendica- 
tlon 2, dans lequel ledit anticorps est Tanticorps 
2ME-018. 

5. Prod6d6 selon les revendications 2^4, dans le- 35 
quel ledit conjuguS est un produit de fusion de gd- 
nes, produit par recombinaison par fusion d'un 
g6ne codant pour un site de reconnaissance 
d'antigSne d'un anticorps monoclonal avec un 
gene codant pour un modificateur de la rdponse 40 
biologique. 

6. Proc6d6 pour preparer une composition compre- 
nant un interferon humain etun conjugu6d'un an- 
ticorps dirigS contre TantigSne 1 5A8 du cancer du 45 
sein ou Tantigdne ZME-018 du mSlanome et un 
fragment de modificateur de ia rSponse biologi- 
que, choisi parmi TNF-a, TNF-p et IL-1 , led it frag- 
ment 6tant conJugu6 audit anticorps par un agent 

de couplage bifonctionnei des protdines, compre- 50 
nant rstape de conjugaison dudit anticorps audit 
fragment. 

7. Proc6d6 pour preparer une composition compre- 
nant un interferon humain et un conjuguS d*un an- 55 
ticorps dirige contre I'antigene 15A8 du cancer du 
sein ou I'antigSne ZME-01B du mdlanome et un 
fragment de modificateur de la rSponse biologi- 
que, choisi parmi TNF-a, TNF-p et iL-1 , ledit frag- 
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